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Abstract 
Within the past decade, smartphones have become a necessity for modern life. However, there has been 
little to no experimental scientific research on how problematic use of these devices influences social health. 
Problematic smartphone use (PSU) may reduce our ability to communicate and understand one another, 
thereby reducing our ability to bond together, connect, and improve relationships. Research has examined 
many social health correlates of PSU, including technology’s impact on emotional intelligence, relationship 
satisfaction, and loneliness. However, these studies have been limited in causal validity by their survey-
based approach. We propose the use of a pre-test/post-test experiment designed to reduce PSU in the 
treatment group to explore whether reducing PSU improves social health over time. We plan to help people 
reduce their phone use through an educational intervention over five weeks while tracking and analyzing 
their smartphone usage over that time. During these five weeks, we will measure social health indicators 
including emotional intelligence, empathy, social sensitivity, social anxiety, and loneliness. 
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Introduction  
Smartphones have become ubiquitous during the last decade, and they have a profound impact (for better 
and for worse) on the day-to-day lives of the over 3 billion people who use them (Silver 2019). However, 
some have speculated that “likes” and “comments” are poor but common substitutes for face-to-face 
interactions, causing face-to-face interactions to decline (Newport 2019; Turkle 2011). These scholars 
propose that as a result of problematic smartphone use (PSU)—which here can be defined as smartphone 
use which interferes with health and functioning (Wang et al. 2015)—people are losing important social 
skills that are important for healthy social relationships. Though some studies have found correlative links 
between PSU and social health indicators (Lee et al. 2014; van Deursen et al. 2015) most of these studies 
have been based on the results of perceptual surveys instead of controlled experiments.  
The idea behind these claims is that increased individual smartphone use cuts time out from other face-to-
face social activities (He 2019). This increased use is becoming problematic for many (Shen et al. 2019; 
Wang et al. 2015; Xu et al. 2019). A systematic review of the literature revealed that approximately one in 
four children and young people struggles with problematic smartphone use (Sohn et al. 2019). If PSU results 
in poorer social health, it may result in lower job efficacy (Payne 2005), decreased life satisfaction (Amati 
et al. 2018), and reduced mental and physical health (Umberson and Karas Montez 2010). Knowing how 
PSU affects social health will help individuals to make better phone use decisions and aid policymakers in 
making decisions finding ways to reduce PSU within an organization or community. 
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The undesirable relationship that PSU has with physical and mental health indicators, including depression 
and anxiety (Matar Boumosleh and Jaalouk 2017), sleep quality (Demirci et al. 2015), obesity (Gander 
2019), and physical activity (Kim et al. 2015) are well documented. PSU has been linked with increased 
social anxiety (Lee et al. 2014) and loneliness (Bian and Leung 2015), as well as decreased emotional 
intelligence (Beranuy et al. 2009). In addition, phubbing was found to negatively affect relationship 
satisfaction and communication quality (Chotpitayasunondh and Douglas 2018).  
Though there is some research, as noted above, on the relationship between social health and PSU, the 
research has been scattered, and much of it has relied heavily on perceptual surveys. Therefore, we do not 
know whether PSU causes a reduction in social health. Without a well-controlled experiment, it would be 
just as reasonable to assume the reverse to be true–perhaps poor social health leads to PSU. Also, most of 
the above-cited studies handle only one social health indicator at a time, so it’s not as clear which aspects 
of social health PSU is most detrimental towards. We hope to overcome these limitations in the literature 
by carrying out a pre-test/post-test controlled experiment testing what effect reducing PSU will have on 
several social health indicators, including empathy, emotional intelligence, social sensitivity, social anxiety, 
and loneliness. 
We plan to solicit 350 students from a private university in the Western United States to participate in the 
study, which, according to our power analysis, should be sufficient even if there is only a small effect size. 
Participants will be asked to take a pre-test survey through which the researchers will collect social health 
scores across several social health constructs. The treatment group will be asked to complete three 
researcher-curated phone-use intervention sessions over three weeks. The control group will be likewise 
asked to complete a set of three researcher-curated educational sessions on emerging technologies over 
three weeks, completing one each week. Both groups will also be asked to track and record their phone use. 
After the five weeks, they will all be asked to take a post-test survey. We will then measure the effects of the 
intervention by seeing how smartphone use and social health changed over time. 
This study, when completed, will be able to overcome the limitations of previous studies on the subject of 
PSU and social health. The use of a control group ensures that the most likely lurking variables do not affect 
the results, strengthening any claims made using this approach. Also, phone use will be directly measured, 
eliminating perception bias for this measure. A weakness of this approach is that we will not be sure if the 
intervention decreased problematic use or just use in general. However, since what constitutes PSU can be 
subjective, and the interventions are geared towards only reducing PSU, this is only a minor issue. 
Literature Review 
Problematic smartphone use is related to other constructs like smartphone addiction and compulsive 
smartphone use. PSU has been shown to correlate with poorer quality of sleep (Demirci et al. 2015), a higher 
risk for obesity (Gander 2019), and symptoms of anxiety and depression (Matar Boumosleh and Jaalouk 
2017). A recent literature review demonstrated that approximately one in four children and young people 
struggles with problematic smartphone use (Sohn et al. 2019). In one study, 61.41% of participants strongly 
agreed or agreed with the statement, “I feel incomplete when my smartphone is not with me” (Yu et al. 
2012).  
Addictive and compulsive smartphone behaviors have already been linked to several indicators of social 
health. For example, one study found that social interaction anxiety is related to compulsive smartphone 
use (Lee et al. 2014), while another demonstrated a link between smartphone addiction and loneliness (Bian 
and Leung 2015). Another study found a positive correlation between social stress and addictive 
smartphone behavior, though it found no relationship between addictive smartphone behavior and 
emotional intelligence (van Deursen et al. 2015). However, another study did find a negative relationship 
between emotional intelligence and maladaptive use of the Internet and mobile phones (Beranuy et al. 
2009). Even non-Internet uses of mobile phones affect social health: researchers have demonstrated that 
there is a relationship between the amount of time spent making cellphone calls and loneliness (Jin and 
Park 2012). Though these studies offer some evidence that problem smartphone use may negatively affect 
social health, they are all correlative and do not consider some of the other indicators of social health like 
social sensitivity or empathy.  
Researchers have theorized that, with smartphones, we now live in a world where we split our attention 
between our phones and those with whom we live, and that we develop superficial relationships as a result 
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(Turkle 2011). Phubbing is one means through which this may occur, negatively affecting social health. A 
recent study has linked phubbing with lower communication quality and relationship satisfaction 
(Chotpitayasunondh and Douglas 2018). Another study has shown that partner phubbing, phubbing in the 
presence of one’s partner, decreased relationship quality, confirming this finding (Roberts and David 2016). 
Another study showed that, when using phones during a social interaction, participants felt more distracted 
and enjoyed the social interaction less (Dwyer et al. 2018). However, research has demonstrated that the 
use of social media, one of the most common uses for smartphones, helps individuals to create and maintain 
their connectedness with others (Grieve et al. 2013). Perhaps individuals may be investing in a relationship 
with a remote person other than those they are with when phubbing.  
Theory 
Problem smartphone use is unhealthy smartphone use. However, “unhealthy smartphone use” can be made 
up of several different components, including physically, psychologically, and socially unhealthy 
smartphone use. In this study, we will focus solely on the social aspects of unhealthy use. To be socially 
unhealthy means to have a reduced ability to interact with and understand others (Hales 2016). Some of 
these abilities of interaction and understanding are social sensitivity, emotional intelligence, and empathy 
(Bradberry 2005; Gray et al. 2016; Hodgson and Watts 2017). Therefore, decreasing PSU should increase 
social health by increasing social sensitivity, emotional intelligence, and empathy. The reason behind the 
hypotheses below is primarily due to lack of practice and exposure to audible and visual social cues that are 
richly present in face-to-face interactions, but completely absent from smartphone interactions.  
H1a: Decreased problem smartphone use will increase participants' social sensitivity 
H1b: Decreased problem smartphone use will increase participants' emotional intelligence 
H1c: Decreased problem smartphone phone use will increase participants' empathy 
When one’s ability to interact with and understand others is reduced, he or she will be less able to draw 
value from social relationships. When social relationships are less valuable, there will be less social 
satisfaction, leading to less motivation to seek social interactions, and subsequent loneliness. However, 
decreasing problematic smartphone use, such as phubbing, compels collocated individuals to engage in 
social interaction. These interactions will increase social experience, building social confidence over time, 
which is a direct opposite of anxiety (Damer et al. 2010).  
H2a: Decreased problem smartphone use will decrease participants' social anxiety 
H2b: Decreased problem smartphone use will decrease participants' loneliness 
As far as we are aware, an intervention of this kind hasn’t been used before in the scientific literature to 
decrease PSU. As knowledge of a problem helps individuals to solve the problem, we believe that exposing 
participants to an intervention designed to reduce PSU will help reduce PSU. 
H3a: The proposed intervention will reduce problem smartphone use 
Proposed Methods 
Participants will be students from a private western American university and must have either an iPhone 
or Android smartphone. Subjects randomly assigned to either the treatment or control groups will complete 
a series of pre-tests to collect a baseline of social health measures. These will include the Liebowitz Social 
Anxiety Scale (Mennin et al. 2002), the Loneliness Short Scale (Hughes et al. 2004), the Reading the Mind 
in the Eyes Test for social sensitivity (Baron-Cohen et al. 2001), the SREIT Test for emotional intelligence 
(Brackett and Mayer 2003), and the Multi-Dimensional Emotional Empathy Scale (Alloway et al. 2016). 
We will also be including the New General Self-Efficacy scale as a control (Chen et al. 2001), as well as the 
Mini-IPIP for big five personality traits (Donnellan et al. 2006). We will also ask for demographic details 
like age, gender, and race to assess sample representation. Participants will use the Screen Time app for 
iOS and Android to track phone use. Every week for five weeks, participants will be asked to report their 
phone usage as recorded by the app, so that we will obtain an objective measure of phone use, rather than 
perceived or recalled measures. Though this is not the same as measuring PSU, PSU is difficult to measure 
due to its subjective nature, so we hope to capture it simply by seeing which subjects use smartphones most.  
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The treatment group will participate in three 45-minute online sessions on reducing phone usage during 
the first three weeks of the study. The sessions were made so that the interventions themselves would not 
directly affect social health, so that we can claim that the reduction in PSU caused the increase in social 
health. The sessions for PSU focus on the detrimental effects of PSU, how to break bad phone use habits 
(Duhigg 2012), and evaluating PSU through the lens of minimalism (Newport 2019). The control group will 
likewise participate in three 45-minute online sessions, but theirs will be on an innocuous topic: emerging 
technology innovations. During these interventions, participants will be asked to journal about their 
thoughts about the sessions. Five weeks after the pre-tests have been taken, participants in both groups will 
take post-tests, which will be very similar to the pre-tests and allow the researchers to compare the results 
of the two groups. Once we have collected all the data, we will use regression models to see whether the 
treatment intervention successfully reduced smartphone use when compared to the control intervention. 
Afterward, we will compare the treatment and control groups across our chosen indicators of social health. 
Anticipated Contributions 
Our research will go beyond existing research on smartphone behaviors by implementing an experimental 
design that will help determine whether PSU causes a reduction in social health. In cases where extant 
research is inconsistent or contradictory, like the research on the relationship between PSU and emotional 
intelligence, we will be able to add clarification to the relationship. This study will also likely help individuals 
to better understand the risks of PSU, motivating them to improve their social health by decreasing 
problematic smartphone use. We believe this study will help to move the PSU literature forward while 
helping organizations and individuals to improve their efficacy and health. 
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